The Golden Ratio

Throughout history, the ratio for length to width of rectangles of 1.61803398874989484820 has been considered the most pleasing to the eye. This ratio was named the golden ratio by the Greeks. In the world of mathematics, the numeric value is called "phi", named for the Greek sculptor Phidias. The space between the columns form golden rectangles. There are golden rectangles throughout this structure which is found in Athens, Greece.

[image: image6.png]



Top of Form

Bottom of Form

He sculpted many things including the bands of sculpture that run above the columns of the Parthenon. Phidias widely used the golden ratio in his works of sculpture. The exterior dimensions of the Parthenon in Athens, built in about 440BC, form a perfect golden rectangle. How many examples of golden rectangles can you find in the below floor plan of the Parthenon? You may want to print the diagram and measure the distances using a ruler. 
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Following are more examples of art and architecture which have employed the golden rectangle. This first example of the Great Pyramid of Giza is believed to be 4,600 years old, which was long before the Greeks. Its dimensions are also based on the Golden Ratio. 
[image: image3.png]



[image: image1.png]


Many artists who lived after Phidias have used this proportion. Leonardo Da Vinci called it the "divine proportion" and featured it in many of his paintings. To the left is the famous "Mona Lisa". Try drawing a rectangle around her face. Are the measurements in a golden proportion? You can further explore this by subdividing the rectangle formed by using her eyes as a horizontal divider. He did an entire exploration of the human body and the ratios of the lengths of various body parts
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Golden Section Plate 1, 1993
by Fletcher Cox

Birds-eye maple, spalted red oak, bubinga, wenge, and maple veneer; lathe-turned

31 x 4 cm


Lent by the White House

Gift of the artist
Photograph by John Bigelow Taylor
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Above is an example of a modern day artist who is interested in the golden ratio. He titled his work the Golden Section which is simply another name for ratio, meaning it is cut into sections of golden proportion.
========================
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You can do the following explorations by using a protractor to draw on paper, or by using Geometer's Sketchpad.

Regular Pentagons

Draw a regular pentagon (to get you started recall that the interior angles have measure 108 degrees) and also draw in one diagonal of the pentagon. Measure the length of one side of the pentagon and measure the length of the diagonal. What is the ratio of the side to the diagonal?
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Graveyard Crosses

A German psychologist by the name of Gustav Fechner studied the crosses in graveyards and discovered an interesting fact about their dimensions. Measure the upper and lower portions of the main stem of the cross which is cut by the crossbar. What is the ratio of the lengths of these two portions?
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Isosceles Triangle

Draw an isosceles triangle with base angles equal to 72 degrees. Measure the length of the shorter side and the two legs, which of course have the same length since this is an isosceles triangle. What is the ratio of the lengths?

Top of Form

Bottom of Form

Now rotate the shorter side through the base angle until it touches one of the legs. From the endpoint draw a segment down to the opposite base vertex. The original isosceles triangle is now split into two triangles. Calculate the area of the two smaller triangles. What is the ratio of the areas?

==================

The Golden Ratio can occur anywhere. In plain English we can say that two lengths are in the Golden proportion if the ratio of the shorter length to the longer length is equal to the ratio of the longer length to the sum of both lengths. 

Let S=shorter length and L=longer length. Then using mathematical notation: S/L = L/(S+L).

We can solve this equation for S in terms of L and we find that L=S*(1+5^.5)/2 or approximately L=1.6S. (If you know how to solve the equation above by using the quadratic formula, then prove to yourself that this is true.) So this is the unique case where the two lengths are in the Golden Ratio.

